Production of cytokines (TNF-alpha, IL-1-beta) and endothelial cell activation in human liver allograft rejection.
Intragraft production of tumor necrosis factor-alpha (TNF-alpha) and interleukin-1-beta (IL-1-beta) was determined in rejecting human liver grafts during acute rejection and in chronic graft dysfunction. The localization of cytokine-producing cells was then correlated with the distribution of monocytes and macrophages as their main producers, as well as with effector functions such as endothelial cell activation. In selected patients collateral TNF-alpha plasma levels were measured. In normal liver and biopsies taken during an uncomplicated course, few TNF-alpha and even fewer IL-1-beta positive macrophages were found. During acute rejection episodes of all degrees of severity liver grafts were infiltrated by large numbers of TNF-alpha-positive monocytes, and concomitant TNF-alpha plasma levels were elevated compared with uncomplicated controls. In marked contrast IL-1-beta production by macrophages and vascular and sinus endothelial cells was restricted to the most severe, irreversible rejection episodes. The localization of cytokine-positive cells coincided with areas of maximum induction of ICAM-1 and von Willebrand Factor. In chronic graft dysfunction increased numbers of mature macrophages were found. A large proportion of these were positive for TNF-alpha as well as IL-1-beta. Distinct from acute rejection episodes, however, parallel TNF-alpha plasma levels were not elevated, suggesting cytokine storage rather than secretion. The present results indicate an important local role of TNF-alpha and IL-1-beta in the early phase of the rejection process. They presumably activate endothelial cells to upregulate the expression of adhesion molecules, thereby facilitating mononuclear cell adhesion and extravasation. Therefore, specific inactivation of cytokines or of their actions may prove to be a powerful tool in the prevention and treatment of allograft rejection in the future.